Effect of taurine on mRNA expression of thioredoxin interacting protein in Caco-2 cells.
Taurine (2-aminoethanesulfonic acid), a sulfur-containing β-amino acid, plays an important role in several essential biological processes; although, the underlying mechanisms for these regulatory functions remain to be elucidated, especially at the genetic level. We investigated the effects of taurine on the gene expression profile in Caco-2 cells using DNA microarray. Taurine increased the mRNA expression of thioredoxin interacting protein (TXNIP), which is involved in various metabolisms and diseases. β-Alanine or γ-aminobutyric acid (GABA), which are structurally or functionally related to taurine, did not increase TXNIP mRNA expression. These suggest the expression of TXNIP mRNA is induced specifically by taurine. β-Alanine is also known to be a substrate of taurine transporter (TAUT) and competitively inhibits taurine uptake. Inhibition of taurine uptake by β-alanine eliminated the up-regulation of TXNIP, which suggests TAUT is involved in inducing TXNIP mRNA expression. The up-regulation of TXNIP mRNA expression by taurine was also observed at the protein level. Furthermore, taurine significantly increased TXNIP promoter activity. Our present study demonstrated the taurine-specific phenomenon of TXNIP up-regulation, which sheds light on the physiological function of taurine.